Potential for Increasing Agricultural Water Productivity by Quandzie, Stephen
   A  Partner  
of  
Student Research Summary 
Author:   Mr.  Stephen  Quandzie    
Title:      Potential  for  Increasing  Agricultural  Water  Productivity  
Project  #:   CPWF-­‐  V1  
Institution:   Kwame  Nkrumah  University  of  Science  and  Technology  
Degree  Programme:   MSc.  Water  Resources  Engineering  and  Management  
Supervisors:   Prof.  Samuel  Nii  Odai  and  Mr.  Frank  Ohene  Annor  
Date:      06/09/12  
  
Research  site(s):    
The  Black  Volta  sub-­‐basin  in  the  Volta  basin  was  the  study  area  for  this  research  work  and  in  
particular   the  portion   in  Ghana,   the   study   seeks   to   concentrate  on   the  Dapola,  Noumbiel  
and   Vonkoro   sub-­‐catchments   which   fall   within   the   Upper   West   Region   of   Ghana.   These  
were   located   in   four  out  of   the  eight  districts   that  makes  up   the   region.   The   table  below  

















Busa 9.88   -­‐2.59   Small Reservoir  Intake Valve and 
Bucket & Rope 
Buckets, Main Canal, 
Laterals 
Bihee 10.44   -­‐2.83   Shallow Wells Rope and Bucket Buckets and Calabash 
Siiru 10.52   -­‐2.75   Small Reservoir Intake Valve and 
Motorized Pumps 
Main Canal, Hoses, Pipes , 
Furrows 
Yeliyili 9.93   -­‐2.55   Small Reservoir Intake Valve Main Canal, Laterals, 
Furrows 
Kunzokala 9.99   -­‐2.39   Small Reservoir Motorized Pumps 
and Bucket 
Hoses, Pipes, Furrows, 
Buckets 
Gbetuore 10.01   -­‐2.39   Riverine Water Motorized Pumps Hoses, Pipes , Furrows 
Babile 10.55   -­‐2.86   Small Reservoir Intake Valve Main Canal, Laterals, 
Furrows 
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Research  questions:  
Due  to  the  importance  of  agriculture  to  the  economy  of  the  study  area,  and  the  impact  of  
agricultural  water   on   the  productivity   levels   the   following   research  questions  were  posed  
which  helped  guide  the  research.  
1. Thus   the   potential   to   increase   agriculture   water   productivity   exist   in   the   current  
situation?  
2. Is   there   an   AWM   intervention   that   has   the   potential   to   improve   livelihood   in   a  
sustainable  way?    
3. Will  increased  dry  season  agriculture  activities  help  reduce  poverty?  
  
Key  findings:  
The  research  revealed  the  following  key  things  about  agriculture  and  agricultural  water;  that  
dry  season  gardening  is  considered  by  the  indigenes  as  one  of  the  means  by  which  poverty  
and  transitional  (seasonal)  hunger  can  be  reduced.  
Those  agriculture  water  management  (AWM)  interventions  that  allow  individual  farmers  to  
irrigate   independently   throughout   the   season   (dry)   produced   crop   water   consumption  
factor  that  was  close  to  the  optimum  value  of  zero.  
For  those  agriculture  water  management  (AWM)  interventions  considered  within  the  study  
area  potential   to   increase  agricultural  water  productivity  exist,  with  the  highest  existing   in  
gravitational  flow  based  water  interventions.  
The   physical   crop   water   productivity   (PCWP),   economic   water   productivity   (EWP),   and  
agriculture   land  productivity  (ALP)  were  generally   low  as  compared  to  FAO  values  for  sub-­‐  
saharan  areas  having  similar  biophysical  characters.      
Recommendations:  
From  the  research  the  following  were  recommended;  
Farmers  and  WUA’s  should  be  trained  on  good  agronomic  practises  and  efficient  water  use  
for  gardening  and  also  on  simple  maintenance  and  repairs  of  water  pumps.  
Appropriate  water  measuring  instruments/structures  should  be  fitted  at  the  sites  to  help  in  
applying  the  right  amount  of  water  to  the  fields.  
Further   research   should   be   conducted   at   each   intervention   site   to   ascertain   site   specific  
biophysical  characteristics  and  impact  of  farmer  attitude  on  the   intervention  and  establish  
its  influence  on  the  physical  crop  water  productivity.          
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Methodology:    
The   study   adopted   the   following   research  methodologies   for   the   selection   of   Agricultural  
Water   Management   interventions,   determination   of   crop   water   consumption   factor,  
physical  crop  water  productivities,  and  agricultural  land  productivity.  
Desk  Studies  
The  desk  study  entailed  reviewing  a  number  of  official  reports,  articles,  journals  and  thesis  
works  on  Agricultural  Water  Management  interventions  in  the  Black  Volta  Basin  and  Upper  
West  region  of  Ghana  in  particular.  
Stakeholder  Meetings,  Interviews  and  Questionnaire  Administration  
High  level  stakeholder  meeting  was  held  at  which  some  regional  directors  and  departmental  
heads  of   some  organisations   involved   in   the  agricultural   sector  attended,   Interviews  were  
later   conducted   with   key   high   level   stakeholders   which   included;   regional   directors   and  
some   departmental   heads   which   could   not   attend   the   meeting   on   the   selection   of  
intervention   sites,   crop   and   agricultural   land   productivities.   A   follow   up   reconnaissance  
survey  was  conducted  to  the  respective  sites.  At  these  sites,  questionnaires  were  pre-­‐tested  
by  administering  it  mainly  to  dry  season  farmers.  
Focus  Group  Discussion  (FGD’s)  and  Observation  
After   the   administration   of   questionnaire   to   the   randomly   selected   farmers,   the   WUA’s  
executives,  the  leaders  of  the  farmers,  some  few  farmers  were  brought  together  to  have  a  
FGD  to  discuss  and  verify  the  data  gathered  through  the  questionnaire  administration  at  the  
particular   intervention   sites.   The   discussions   bordered   on   issues   such   as   labour   charges,  
irrigation  frequency  for  that  site,  time  and  days  for  irrigating  and  farm  gate  prices  of  crops  in  
the   2011   dry   season   among   others.   Observational   walks   were   conducted   at   the   various  
intervention  sites  to  confirm  some  of  the  information  gathered  through  the  interviews  and  
FGD’s.  
Official  Records  and  Secondary  Data  
Ministry   of   Food   and   Agriculture   (MoFA)   and   Ghana   Irrigation   Development   Authority  
(GIDA)  provided  some  official  records  within  which  some  data  was  extracted  on  some  of  the  
identified   interventions   in   the  study  area.  The  data   included  some   information  on   the   full  
supply  level  (FSL),   live  and  dead  storages,  storage  capacity  and  size  of   irrigable  area  of  the  
chosen   small   reservoirs.   The   type   of   crops,   some   market   prices   of   crops   and   some  
intervention   introduction   dates   were   also   obtained.   Productivity   standards   for   the   crops  









The   dimensions   of   some   randomly   selected   farm   plots,   beds   and   planting   ridges   were  
measured   on   the   field   to   get   first   hand   information   and   also   to   confirm   some   of   the  
information  received  from  the  WUA  executives,  MoFA  and  GIDA  officials.  Depth  of  shallow  
wells  dug  on  the  farms  was  noted.  The  farm  gate  weight  of  locally  accepted  standard  means  
of   selling   produce  was  weighed   and   noted  with   its   corresponding   prices.   The   geographic  
locations  of  the  various  intervention  sites  was  recorded  using  a  hand  held  GPS  set.  At  sites  
where   farmers   were   using   bucket   and   line/rope   to   draw   water   from   the   shallow   wells  
located  at  vantage  points  on   the   farm  and/or   from  the  main  canal  and   laterals  unto   their  
beds  or  ridges  to  water  the  crops,  the  volume  of  water  fetched  was  randomly  measured  at  
three  different  times  and  the  average  used  in  the  estimation  of  the  volume  of  water  applied  
in  watering  the  crops  on  the  field  for  the  entire  growing  period  of  the  dry  season.  
